In this work we show, by means of a density functional theory formalism, that the simple physical contact between hydrogen terminated boron nitride surfaces gives rise to a metallic interface with free carries of opposite sign at each surface. A band gap can be induced by applying uniaxial pressure. The size of the band gap changes continuously from zero up to 4.4 eV with increasing pressure, which is understood in terms of the interaction between surface states. Due to the high thermal conductivity of cubic boron nitride and the coupling between band gap and applied pressure, such tunable band gap interfaces may be used in high stable electronic and electromechanical devices. In addition, the spacial separation of charge carries at the interface may lead to photovoltaic applications.
1
Diamond is commonly used as an abrasive material in technological and industrial applications due to its hardness. Other intrinsic properties of diamond have increased its range of applications from biotechnology to electronics [1] [2] [3] [4] . In electronics, in particular, its large electronic band gap and exceptionally high thermal conductivity led to the production of highly stable solid state transistors (FETs) based on hydrogen terminated diamond [3] [4] [5] . Due to the similarity between the isoelectronic C-C and B-N bonds, boron and nitrogen form a material analogous to the carbon diamond, namely, cubic boron nitride (cBN). cBN presents hardness, band gap and thermal conductivity very similar to those of carbon diamond. In addition, it is also possible to produce hydrogen terminated cBN 6 surfaces. Nevertheless, the C-H is not isoeletronic to B-H and N-H bonds, thus hydrogen terminated diamond and hydrogen terminated cBN must present distinct electronic and electrochemical properties.
For example, the band gap of thin hydrogen terminated cBN films depends on the number of BN layers due to the differences between B-H and N-H terminated surfaces 7 . On the other hand, the band gap of thin diamond films is constant.
In this work, we apply a density functional formalism to investigate interfaces formed by the physical contact between hydrogen terminated boron nitride surfaces. We found that those interfaces present a band gap that can be continuously controlled by applied uniaxial pressure, which is explained in terms of the interaction between surface states due to the B-H and N-H terminations. The gap of the system can be modified from zero up to roughly 
